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Abstract of JP2000353642 

PROBLEM TO BE SOLVED: To provide an 
electric double-layer capacitor which can be 
made high in electrostatic capacity and low in 
internal resistance, even under a high drive 
voltage. SOLUTION: This electric double-layer 
capacitor uses a conventional active cartx>n 
electrode as a positive polarizing electrode 
12a, and an active cartx)n electrode as a 
negative polarizabie electrode 12b and Is 
made of a mixture of an active caribon A 
having characteristics of high electrostatic 
capacity and high energy density and an active 
cartx>n B, having a low Intemal resistance 
characteristic. Thereby an electric double-layer 
capacitor 1 , having a high electrostatic 
capacity and a low intemal resistance even 
under a high drive voltage, can be 
manufactured. 
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♦ NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The electric double layer capacitor characterized by a polarizable electrode consisting 
of activated carbon which is two or more kinds from which a property differs. 
[Claim 2] Said polarizable electrode is an electric double layer capacitor characterized by 
carrying out the laminating of the activated carbon which is two or more kinds from which a 
property differs mutually in an electric double layer capacitor according to claim 1 to the shape of 
a sheet, respectively. 

[Claim 3] It is the electric double layer capacitor characterized by being those with two or more, 
and the mixed activated carbon electrode with which, as for at least one, said polarizable 
electrode mixed two or more activated carbon with which properties differ in the electric double 
layer capacitor according to claim 1 among these. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the electric double layer capacitor electrostatic 

capacity, the energy density, and whose property of internal resistance improved. 

[0002] 

[Description of the Prior Art] The electric double layer capacitor using the electric double layer 
produced in the interface of a polarizable electrode and an electrolyte as a charge storage means 
is used from the property that capacity is large, as a power source for backup of electric - 
mechanical energy translators, such as a power source for backup of semiconductor devices, such 
as DRAM, and a current supply source at the time of starting of a motor. 
[0003] Usually, an activated carbon electrode is used for an electric double layer capacitor as a 
polarizable electrode. The physical properties by the activation conditions of the activated carbon 
used for this activated carbon electrode, specific surface area, and pore size influence greatly 
electrical characteristics, such as electrostatic capacity of an electric double layer capacitor, 
internal resistance, stored energy, and withstand voltage. 
[0004] 

[Problem(s) to be Solved by the Invention] However, as shovm, for example in drawing 2 , the 
electric double layer capacitor 2 equipped with the polarizable electrode of the positive electrode 
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by which compression molding was carried out using the activated carbon A of a single kind, and 
a negative electrode had the problem that internal resistance was as high as 38.4 (omega), 
although 19.6 (F/cc) and high capacity were obtained for electrostatic capacity. Moreover, with 
13.3 (omega), although internal resistance was low, as for the electric double layer capacitor 3 
equipped with the polarizable electrode of the positive electrode by which compression molding 
was carried out using the activated carbon B of a single kind, and a negative electrode, it had the 
problem that electrostatic capacity was as low as 15.7 (F/cc). That is, it was difficult to obtain an 
electric double layer capacitor with the balance of the property that internal resistance is low high 
electrostatic capacity and sufficient, in the electric double layer capacitor equipped with the 
polarizable electrode of the positive electrode by which compression molding was carried out 
using the activated carbon of a single kind, and a negative electrode. Especially the property of 
the activated carbon of a negative electrode had had big effect on the property of an electric 
double layer capacitor. 

[0005] As for this invention, in view of the above-mentioned situation, electrostatic capacity also 
aims internal resistance high at offering the good electric double layer capacitor of the balance of 
a low property. 
[0006] 

[Means for Solving the Problem] In order to solve the above-mentioned trouble, invention 
according to claim 1 is characterized by being the electric double layer capacitor with which a 
polarizable electrode consists of activated carbon which is two or more kinds from which a 
property differs. 

[0007] According to this invention according to claim 1, since two or more raw material 
activated carbon with which properties differ is used, said polarizable electrode tums into a 
polarizable electrode which employed the property of two or more raw material activated carbon 
efficiently, respectively. By following, for example, mixing activated carbon with low internal 
resistance, and activated carbon with large electrostatic capacity and energy density, electrostatic 
capacity and an energy density are large and internal resistance can produce a low electric double 
layer capacitor further. 

[0008] Here, as a property of raw material activated carbon, they are the internal resistance and 
electrostatic capacity when considering as a polarizable electrode, an energy density, etc. 
Moreover, these properties are mostly determined by the physical properties by the activation 
conditions of activated carbon, specific surface area, and pore size. 

[0009] Moreover, invention according to claim 2 is characterized by said polarizable electrode 
carrying out the laminating of the activated carbon which is two or more kinds from which a 
property differs mutually to the shape of a sheet, respectively in an electric double layer capacitor 
according to claim 1 . 

[0010] According to this invention according to claim 2, it becomes an electric double layer 
capacitor according to claim 1 and the electric double layer capacitor in which a ****** property 

is shown similarly. 

[001 1] Moreover, it is characterized by invention according to claim 3 being the mixed activated 
carbon electrode with which said polarizable electrode mixed those with two or more, and two or 
more activated carbon with which at least one differ in a property among these in the electric 
double layer capacitor according to claim 1. 
[0012] 

[Embodiment of the Invention] Hereafter, the electric double layer capacitor 1 which is the 
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example of this invention is explained to a detail with reference to drawing. 
[0013] Drawing 1 is a cross-section schematic diagram explaining the configiiration of an electric 
double layer capacitor 1. Polarizable electrode 12a prepared in one on the whole surface of the 
tabular separator 1 1 and a separator 1 1 as shown in drawing 1 (single kind activated carbon 
electrode), Polarizable electrode 12b by which the separator 1 1 is formed upwards in one on the 
other hand (mixed activated carbon electrode), The collectors 13 and 13 which are prepared 
respectively in one on polarizable electrodes 12a and 12b, and connect an electric double layer 
capacitor 1, and the exterior and polarizable electrodes 12a and 12b, A separator 1 1, polarizable 
electrodes 12a and 12b, and collectors 13 and 13 are looked like [ the wrap package 14 ], and it is 
constituted more. Here, the package 14 interior is filled up with what dissolved electrolyte 
Et4NBF4 (tetraethylammonium tetrafluoro baud rate) in the electrolytic solution, for example, 
PC (propylene carbonate) solvent. 

[0014] A separator 11 is the film of the porosity which consists of insulating materials, such as 
PTFE (polytetrafluoroethylene: Teflon). 

[0015] Polarizable electrode 12a is the activated carbon electrode which carried out compression 
molding, after making the activated carbon A of a single kind the shape of a sheet. That is, it is a 
well-known activated carbon electrode, and is used as a positive electrode. As activated carbon A 
is shovm in drawing 5 , specific surface area is [ the pitch diameter of pore ] about 1 .0-1 .6nm 
about in 2200 to 2600 (m2/g). 

[0016] After polarizable electrode 12b mixes two kinds of activated carbon A and B with which 
activation conditions differ and makes it the shape of a sheet, it is the activated carbon electrode 
which carried out compression molding, and it is used as a negative electrode. As activated 
carbon B is shovra in drawing 5 , specific surface area is [ the pitch diameter of pore ] about 1 .5- 
2.0nm about in 2800 to 3200 (m2/g). Here, the electric double layer capacitor which used for 
forward and a negative electrode the activated carbon electrode which the electric double layer 
capacitor which used for forward and a negative electrode the activated carbon electrode 
produced by activated carbon A has the property in which internal resistance is also high 
although electrostatic capacity and an energy density are high, and was produced by activated 
carbon B has the property in which electrostatic capacity and an energy density are also low, 
although internal resistance is low. Moreover, although the mixing ratio of the activated carbon 
A and B in polarizable electrode 12b is about 58vol%:42vol%, it may be suitably changed 
according to the property to search for. fiirthermore, except for the production approach of 
polarizable electrode 12b mixing activated carbon A and B — the production approach of a well- 
known activated carbon electrode, and an outline ~ it is the same. 

[0017] Here, the activation approach of activated carbon is explained. The activation approach of 
activated carbon is divided roughly and has a gas aktivationsmethode and a chemical activation 
method. A gas aktivationsmethode is the approach of carrying out activation of the activated 
carbon by heating and holding the coal for coke making used as the carbon of difficulty 
graphitization nature by carbonization processing as pretreatment in a steam ambient atmosphere 
at 600 degrees C - 1000 degrees C. Moreover, a chemical activation method is the approach of 
carrying out activation of the activated carbon to 600 degrees C - 1000 degrees C by heating and 
holding, after mixing activation chemicals, such as a potassium, with the coal for coke making 
used as the carbon of difficulty graphitization nature. By adjusting these terms and conditions, 
the pore size of activated carbon is adjusted and properties, such as internal resistance and 
electrostatic capacity, are adjusted as a result. 
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[0018] A collector 13 is a conductive plate, for example, is a product made from aluminum. 
Moreover, the end of a collector 13 has come out of the package 14. 

[0019] A package 14 is the laminate film which carried out the laminating of the plastic film of 
two sheets made to coimter, and the metal thin film, is a well-known lamination package in 
which the periphery section was stuck, and protects a separator 11, polarizable electrodes 12a and 
12b, and collectors 13 and 13. 

[0020] Next, the operation and the property of an electric double layer capacitor 1 are explained. 
Since the operation of an electric double layer capacitor 1 is the same as a well-known electric 
double layer capacitor, the following is explained to a detail about the property of an electric 
double layer capacitor 1 using drawing 2 . 

[0021] Drawing 2 is the graph showing the electrostatic capacity of an electric double layer 
capacitor 1, an energy density, and internal resistance as compared with the electric double layer 
capacitor 2 and electric double layer capacitor 3 which are the conventional electric double layer 
capacitor. In addition, the electrical potential difference at the time of each measurement is 3.5 V. 
The positive electrode and the activated carbon electrode which used activated carbon A for the 
both sides of a negative electrode, and carried out compression molding are being used for an 
electric double layer capacitor 2. Moreover, the positive electrode and the activated carbon 
electrode which used activated carbon B for the both sides of a negative electrode, and carried 
out compression molding are being used for an electric double layer capacitor 3. 
[0022] First, electrostatic capacity is explained. The electrostatic capacity of an electric double 
layer capacitor 1 is 18.3 (F/cc). On the other hand, the electrostatic capacity of electric double 
layer capacitors 2 and 3 was 19.6 (F/cc) and 15.7 (F/cc), respectively. As mentioned above, it 
turns out that an electric double layer capacitor 1 has big electrostatic capacity. 
[0023] Next, an energy density is explained. The energy density of an electric double layer 
capacitor 1 is 30.6 (Wh/L). On the other hand, the energy densities of electric double layer 
capacitors 2 and 3 were 31.6 (Wh/1) and 26.2 (Wh/1), respectively. As mentioned above, it tums 
out that an electric double layer capacitor 1 has a big energy density. 
[0024] Intemal resistance is explained. The intemal resistance of an electric double layer 
capacitor 1 is 17.9 (omega: ohm). On the other hand, the intemal resistance of electric double 
layer capacitors 2 and 3 was 38.4 (omega) and 13.3 (omega), respectively. As mentioned above, 
in spite of using for the electric double layer capacitor 1 the polarizable electrodes 12a and 12b 
which carried out compression molding, it tums out that an intemal resistance value with 
satisfactory low extent is shown practical. 

[0025] As mentioned above, since the activated-carbon electrode which mixed the activated 
carbon A which has the property of high electrostatic capacity and a high energy consistency as 
polarizable electrode 12b which is a negative electrode using the conventional activated carbon 
electrode as polarizable electrode 12a which is a positive electrode, and the activated carbon B 
which has the property of low intemal resistance was used according to the electric double layer 
capacitor 1 which is the example of this invention, while having big electrostatic capacity and a 
big energy density, a property desirable as an electric double layer capacitor that intemal 
resistance is low is shown. 

[0026] In addition, deformation of arbitration is possible for this invention in the range which is 
not limited to this example and does not deviate from the meaning of this invention. For 
example, although the activated carbon electrode used for polarizable electrode 12b used as the 
raw material two kinds of activated carbon with which activation conditions differ, the activated 
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carbon of the class beyond it may be used for it as a raw material. In this case, since the selection 
width of face of the property of the activated carbon to combine spreads, the amplitude of 
accommodation of the property of polarizable electrode 12b, i.e., the property of an electric 
double layer capacitor 1, becomes large. Moreover, the property of the activated carbon 
electrodes A and B may also deform into arbitration. Moreover, it is good also considering 
polarizable electrode 12a which is a positive electrode as the same configuration as polarizable 
electrode 12b. 

[0027] As shown in the cross-section schematic diagram of drawing 3 , furthermore, on activated 
carbon electrode 12a considered as the same configuration as polarizable electrode 12b The 
laminating of 12d ... (mixed activated carbon electrode) is carried out. activated carbon electrode 
12c which used two or more kinds of activated carbon of different combination as the raw 
material ~ furthermore, activated carbon electrode 12e which used the activated carbon of 
different combination as the raw material similarly on activated carbon electrode 12b ~ the 
laminating of 12f ... (mixed activated carbon electrode) is carried out, and it is good also as an 
activated carbon electrode of a positive electrode and a negative electrode respectively. Since the 
selection width of face of the property of the activated carbon combined also in this case spreads, 
the amplitude of accommodation of the property of an electric double layer capacitor 1 becomes 
large. 

[0028] As shown in the cross-section schematic diagram of drawing 4 , furthermore, on activated 
carbon electrode 12a which consists of single raw material activated carbon as a positive 
electrode The electrode which carried out the laminating of 12h ... is used 12g of activated 
carbon electrodes which consist of the single raw material activated carbon with which activation 
conditions differ, respectively. Further as a negative electrode the activated carbon electrodes 12i, 
12j, and 12k which consist of the single raw material activated carbon with which activation 
conditions differ instead of activated carbon electrode 12b, respectively — the same effectiveness 
is acquired even if it uses what carried out the laminating of ... 
[0029] 

[Effect of the Invention] According to invention according to claim 1, since it is produced using 
two or more raw material activated carbon with which activation conditions differ, said 
polarizable electrode turns into a polarizable electrode which employed the property of two or 
more raw material activated carbon efficiently, respectively. By following, for example, mixing 
activated carbon with low internal resistance, and activated carbon with large electrostatic 
capacity and energy density, electrostatic capacity and an energy density are large and internal 
resistance can produce a low electric double layer capacitor further. 

[0030] Moreover, according to claim 2 or invention according to claim 3, the same effectiveness 
as claim 1 publication can be acquired. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 It is a cross-section schematic diagram explaining the configuration of the electric 
double layer capacitor 1 which is the example of this invention. 

[Drawing 21 It is the graph showing the internal resistance of an electric double layer capacitor 1, 
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electrostatic capacity, and an energy density as compared with the electric double layer capacitor 
2 and electric double layer capacitor 3 which are the conventional electric double layer capacitor. 
[Drawing 31 It is a cross-section schematic diagram explaining the configuration of the example 
of the complete-change form of an electric double layer capacitor 1. 
[Drawing 41 It is a cross-section schematic diagram explaining the configuration of other 
modifications of an electric double layer capacitor 1 . 

[Drawing 51 It is the graph showing the specific surface area and the pore size in the activated 
carbon single kind used as a raw material. 
[Description of Notations] 

I [ ] Electric Double Layer Capacitor 

II [ ] Separator 

12a [] a polarizable electrode 

12b, 12c, 12d, 12e, 12f Polarizable electrode (mixed activated carbon electrode) 
12g, 12h, 12i, 12j, 12k Polarizable electrode 

13 [] Collector 

14 [ ] Lamination 
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